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(54) Fiber optic cables with strength members and methods of making the same 



(57) A fiber ootic cable (20) and method of manu- 
facturing the same include at least one optical fiber com- 
ponent (24) and at least one strength member disposed 
adjacen: to said at least cne optical fiber component. 
The at least one strength member includes a yarn and 
a jacket generally surrounding said at least one optical 
fiber component and said at least one strength member. 



The yarn includes a coating system naving a percentage 
by weight, based on the dry weight of said yarn, of about 
2.0% or less. Other embodiments can include a delta 
attenuation of about 0.3 dB or less over the range of 
about C% to about 1 0% of optical fiber strain, a peak 
cable core pull-out force of about 1 newton or less, or a 
soace disposed oetween a cable core and the jacket 
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Description 

FIE^D OF THE INVEN'ON 

[0001 ] The present invertion relates qererally to fiber 
optic cables and mere oart.cularly to f.be' optic cables 
havirg at leas: one strengtn menoer. 

BACKGROUND OF THE INVENTION 

[0002] Fibe-opticcables include optical fibers that are 
capable of transmitting voce, videc and data signals 
Fioer optic cables have advantages over electrical 
voice, video and data signal carriers, for example, in- 
creased data capacity. As businesses and households 
demand increased data capacity fiber optic cables can 
eventually displace electrical voice, video, and data sig- 
nal carriers This demand 'or fiber optic cables has led 
lo shortages of fiber optic cable materials 
[0003] Aramid fibers are cable materials that can 
serve several functions such as providing tensile 
strength to the fiberoptic cable cushioning the optical 
fibers from compression and impact loads: covering the 
optical fibers during the extrusion of the outer jacket to 
prevent the optica! fibers from sticking to the extruded 
outer jacket: and binding the optical fioers together to 
prevent relative movement Aramid fibers can however, 
be expensive 

[0004] In addition to being cost effective fiber optic 
cables should be simple to manufacture and have a rel- 
atively small diameter An example of a reduced diam- 
eter indoor fiber optic cable is disclosed in U.S. Patent 
5.627.932. which is incorporated herein by reference 
This fiber optic caole requires a tight buffered optica! fib- 
er or fibers disposec within a layer of loose aramid fib- 
ers, more specifically Kevtar® aramid fibers which are 
surrounded by an outer jacket Tms cable can be made 
of flame retaraant materials for riser or plenum applica- 
tions however the cable has disadvantages For exam- 
ple, the cable requires a significant amount of aramid 
fibers that are typically expensive, thereby increasing 
cable manufacturing costs. 

[0005] Fiber optic cables should also nave acceptable 
levels of attenuation An example o ( a fiber optic cable 
designed to prevent attenuation as a resu;t o' the man- 
ufacturing process is disclosed in U.S. Patent 
5.822.485. which is incorporated herein by reference 
This fiber ootic cable or cable element req jires a jacket 
surrounding an optical fiber and aramid fibers, such as 
Kevlar®. without an intended lay The manufacturing 
process requires that the tension applied to tne aramid 
fibers during manufacturing decs not exceed tne tension 
applied to the optical fiber curing manufacturing Al- 
though this fiber opt c cab e is designed to proven; at- 
tenuation induced during the manufacturing process 
this design has several dsadvantsges For example 
the cable reau r es a significant amount of aramic fibers 



manufacturing costs 

[0006] Conventional textile glass o- other f;cergiass 
comoonents (hereinafter conventional glass compo- 
nents] for example CR-785D and CR-785G which 

5 have essentially the same glass composition with re- 
soect to each other but different coatings, are commer- 
c ally available from Owens-Corning Inc. Convent onal 
glass components have been developed for outdocr fib- 
er cptic cables but have had limited application m 

10 premises fiber optic cables. Additionally, these conven- 
tional glass components are relatively st ff and have a 
lower tensile modulus when compared with aramid fib- 
ers of similar size. Another conventional glass compo- 
nent used in outdocr fiber optic cables is a 7065 denier 

15 yarn . This standard conventional glass component was 
selected based on tensile strength, more specifically 
one stranc of 7055 denier conventional glass was typi- 
cally selected as the standard because it has the same 
tensile strength as one strand of a 2450 denier aramid 

20 fioer. 

[0007] The oresent inventor has ciscovered that a fac- 
tor limiting the use of conventional glass components n 
premises fiber opticcables is the incompatibility of these 
fiberglass components with certain optical fibers, more 

25 soecifically. 50/125 am tight buffered optical fibers The 
research of the present inventor has shown that 5C/125 
um optical fibers generally have increased bend sensi- 
tivity compared with other optical fibers such as 
62 5/1 25 (im tight buffered optical fibers Consequently 

30 when conventional glass components were employed 
in fiber optic cables having 50/1 25 um tight buffered op- 
tical fibers testing revealed unacceptably high levels of 
attenuation. 

[0008] Figure 1 (prior art) is a cross-sectional view of 

25 a fiber optc premises cable 10. Cable 10 comprises a 
plurality of 50/125 am tight buffered optical fibers 14 
stranded around a central strength member 12. which 
can include glass reinforced plastic (GRP). plastics or 
aramid fibers Interposed oetween optical fibers 14 and 

io an cuter jacket 18 ;s a required layer of aramid fibers 
16 which are stranded around optica fibers 14. Outer 
jacket 18 surrounds and contacts \aye r 16. This contact 
results in aforce oetween the innersurface of outerjack- 
et 1 8 and the outer surface of laye r 1 6 holding compo- 

•*5 nents 12. 14 anc 16 in place 

[0009] Cabe 10 exhibits acceptable performance 
cnaraclenstics when layer 16 comprises aramid fibers, 
which are relatively soft and flexible However, the 
present invention has discovered that cable 10 exhibits 

50 unacceotable levels of attenuation anc/or unaccep:ab : e 
performance characteristics <f laye r 16 comprises con- 
ventional glass components The unacceptable charac- 
teristics are believed to be due to the fact that conven- 
tional glass components are relatively nard and st ff 

55 when compared with aramid fibers of the same size 
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ASPECTS OF THE ; INVENT ION 

[0010] An aspect of t n e oresent invention includes a 
fiber optic cable having at least one optical fiber compo- 
nent and at least one strength membe- disposed adja- 
cent to tie at least one optical fiber component. The at 
least one strength member includes a yarn with a coat- 
ing system navmg a percentage by weight, based on the 
dry weight of the yarn, of abcut 2.0% or less A jacket 
generally surrounds the at least one optical 'iber com- 
ponent and the at least one strength member Addition- 
ally the cable can be riser or plenum rated. 
[0011] Another aspect of the present invention in- 
cludes afiber optic cable having at least one ootical fiber 
component stranded around a central member A plu- 
rality of strength members forming a first layer stranded 
around the at least one optical fiber component The plu- 
rality of strength members includes at least one yarn 
with a coaling system having a percentage by weight, 
based on the dry weight of the yarn, cf aoout 2.0% or 
less. A jacket generally surrounds the at least one opti- 
cal fiber component, central member and tne plurality of 
strength members. The central member the at least one 
optical fiber component and the first layer comprising a 
cable core having a peak pull-out force of about 1 new- 
ton or less Additionally, the cablecan be riser or plenum 
rated. 

[0012] A further aspect of the present invention in- 
cludes a fiber optic cable including at least one tight- 
buffered optical fibercomponent stranded around a cen- 
tral member. A plurality of strength members forming a 
first layer stranded around the at least one optical fiber 
component, the plurality of strength members includes 
at least one yarn The yarn includes a coating system 
having a percentage by weight, based on the dry weight 
of the yarn. o f about 2.0% or less. A space having a 
range of about 0.03 millimeters to about 1 .0 millimeters, 
at the time of extrustion, is disposed between tne plu- 
rality of strength members and a jacket generally sur- 
rounding the at least one optical fiber component, cen- 
tral member and the plurality of strength members. Ad- 
ditionally, the cable can be riser or plenum rateo 
[0013] A still further aspect of the present invention 
includes a method of manufacturing a fiber optic cable. 
The method includes paying off at least one optical fiber 
component and at least one strength member. The at 
least one strength member includes al least one yarn. 
The yarn includes a coating system having a percentage 
by weight, based on the dry weignt of the yarn, of about 
2 0% or less. A cablecce defined by placing the at least 
one strength member adjacent to the at least one optical 
fiber component. The method also includes extruding a 
jacket around the cable core. Additionally the method 
of manufacture can include a tube-on extrusion process 
that may provide a space at the time of extrusion. 
[0014] Yet another aspect of the present invention in- 
cludes a fiber optic cable including at least one optica! 
f be- component anc at least one strength member dis- 



posed adjacent to the at least one optical fiber compo- 
nent Tne at least cne strength member can include a 
yarn. The yarn includes a coating system navtng a per- 
centage by weight, based on the dry weight of the yan. 

5 of about 2.0% or less A jacket generally surrounds the 
at least one optical fiber component and the at least one 
strength rrerr.be'. The fiber optic cable includes a delta 
attenuation o ; about 0.3 dB or less ever the range of 
about C% fiber strain to about 1.0% fiber strain. Adci- 

10 tionally. the jacket of the cable can be formed of a flame- 
retardant material. 

[0015] Still another aspect of the present invention in- 
cudes a fioer optic cable including at least one optical 
fioer component and at least one strength member dis- 

is posed adjacent to said at east one optical fiber compo- 
nent: A jacket generally surrounds the at least one op- 
tical fiber component and the at least one strength mem- 
ber The cable includes a delta attenuation of about 0 3 
dB or less over the range of about C% fiber strain to 

20 about 1 .0% fiber strain. The said at least one optical fiber 
comoonent and said at least onestrength membercom- 
prising a cable core having a peak pull-out force of about 
1 newton or less. 

25 BRIEF DESCRIPTION OF THE FIGURES 

[0016] 

Figure 1 is a cross-sectional view of a prior art 
30 premises cable. 

Figure 2 is a cross-sectional view of a fiber optic 
cable, at the time of extrusion, in accordance with 
the present invention 

Figure 3 is graph roughly indicating attenuation as- 
35 sociated with optical fiber strain in an exemplary 50 
um tight-buffered fiber optic cables employing var- 
ious materials. 

Figure 4 is a cross-sectional view of a fiber optic 
cable, at the time of extrusion, in accordance with 

40 another embodiment of the present invention, 

Figure 5 is a schematic, cross-sectional view of an 
exemplary extrusion tool formanufactunngfiber op- 
tic cables according to the present invention. 
Figure 6 s an enlarged view o f the exit face of the 

^5 extrusion tooling taken at line 6-6 of Figure 5. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] A fiber optic cable 20 according to an embod- 
50 ment cf the present invention is depicted in Figure 2. 
Fiber optic cable 20 includes a plurality of optical fiber 
components 24 that arc stranded or longitudinally dis- 
posed about a central member 22. Interposed between 
optical fiber components 24 and a jacket 28 is a layer 
55 25 of stranded yarns 26 substantially surrounding opti- 
cal f be r components 24 The present invention can in- 
clude a space 27 a; the time of extrus on disposed be- 
een a z?.d e core 80 and a jacKet 23 a : iow ng relative 
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movement among layer 25 yarns 26 optical f jber com- 
ponents 24 and jac<el 28 for exampie. dirmg caoie 
bending and/or thermal vacation 
[0018] Yarns used in cables according to the present 
invention a'e softe r anc have increased flexibility com- 5 
pared with the conventional glass components used in 
previous outdoor fiber optic cables Yarns 26 of the 
present invention are substantially not conventional 
glass components, but. rather can include similar g ass 
compositions having different coatings. It is to be under- 10 
stood that at least one yarn 26 o ; the present invention 
may oe used n combination with conventional op'icsl 
cable st-ength components providing an optical cable 
strength system. Conventional glass components 16 in- 
clude a coating having a relatively high percentage by 15 
weight based on the dry weight of conventional glass 
components An example of a conventional glass com- 
ponent used in fioer optic caoles having a coating in- 
cluding a thermoplastic polyurethane lalex. acrylic latex 
and water cisclosed in U.S. Patent 5.182.784. and is in- 20 
ccrporated herein by reference More specifically, con- 
ventional glass components include coatings with per- 
centages by weight, based on the dny weight of the con- 
ventional glass component ranging from 2 1 % or more. 
For example. U.S. Patent 5.689.601 incorporated here- 25 
in by reference. disc:oses a conventional gla^s compo- 
nent having a first coating and a second coating. More 
specifically the first coating is a binding agent in an 
amount of 2% to 20% by dry weight based on the dry 
weight of the conventional glass component, and the 30 
second coating is a water-blocking agent, in an amount 
of 0 1% to 1 0°o by dry weight based on the weight of the 
convent, onal glass component. 

[0019] The relatively high percentage coating by 
weight of conventional glass components 16 tends to 35 
cause individual fibers of the conventional glass com- 
ponents to be matted together forming a stiff matrix, hav- 
ing a straw-like texture (Figure H ). The inventor of the 
present invention has discovered that this stiff matrix in- 
hibits relative movement among conventional glass -to 
components, optical fibers and/or the cable jacket, 
which may result in undesirable levels of optical atten- 
uation. However, a coating system on yarns 26 of the 
present invention allows the individual yarns to be finer 
and softer due to a relatively low percentage by weight, ^5 
based on the dry weigh: of the yarn, of the coating sys- 
tem. Yarns 26 generally include a plurality of individual 
hairs that may number into the hundreds or more It is 
to be understood that the coatirg system can include 
ore or mo r e nd. vidua! coatings Tne inventor of the so 
present nvent on has discovered that substantia ly soft- 
er and less coupled characteristics of the present inven- 
tion allows mdivicua yarns 26 ard/or optical fiber com- 
ponents 24 to migrate and reposition within the cabie 
resulting in imoroved optical performance Yarns 26 of 55 
the present invention can include ccatirg systems gen- 
erally thermoo astic or thermoset mater als that can oro- 
v : de a va' etv of cra r 5cte ri svcs fc exaT'e r' 1 --.:?- 
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son anti-static binding and/'or water-blocking charac- 
teristics. Moreover yarns 26 used n cables of the 
present mvertion irclude coating systems hav ng per- 
centages by weignt based on the dry weight of the yarns 
26 generally ranging from about 0% tc about 2.0V 
preferaoly percentages by weight ranging Yom about 
C.3% to about 1.8V more preferably percentages by 
weight ranging from about 0.5% to about 1.5%. and 
most preferably, percentages by weight ranging from 
about 0.7% to about 1 .0% Yarns 26 can include e-glass 
yarns such as PR-600H anc PR-735H available com- 
mercially f^m Owens-Corning inc. but can include ma- 
terials such as s-glass. carbon fibers, boron fibers or s.l- 
icon carbide. 

[0020] Figure 2 illustrates six optical fiber components 
24. such as 50/125 urn tight-buffered optical fibers, 
which are S-Z stranded around central member 22. 
However, components 24 can be stranded, with or with- 
out acenlraf member, or longitudinally disposed andean 
include other sizes of tight-buffered optical fibers, for ex- 
ample, smgfe-mode. 62.5/125 urn. and/or 100/140 urn 
multi-mode components, ribbonized fibers or loose fib- 
ers An example of a fiber optic cable having a non- 
round cross-section with nbbomzed optical fibers is dis- 
posed m U S Application 09/107.676 filed on June 30. 
1998. which is incorporated herein by reference. Each 
optical fiber preferably includes a silica-based core that 
is operative to transmit light and is surrounded by a sil- 
ica-based cladding having a lower index of refraction 
than the core. A soft primary coating surrounds the clad- 
ding, and a relatively rigid secondary coating surrounds 
the primary coating. Optical fiber components 24 are 
available commercially, for example, from Corning Inc. 
[0021] Central member 22 is most preferably formed 
of a high strength dielectric material: e.g.. glass-rein- 
forced plastic but it can be manufactured from any suit- 
able dielectric, concuctive or semi-conductive material. 
Such materials include, fcr example, plastics. GRP. ar- 
amid fibers, carbon fibers, conventional glass compo- 
nents or yarns of the present invention. Cables accord- 
ing to the present invention a'e mechanically robust: for 
example cable 20 can carry a tensile load of about 1 50 
lbs or more without a significant delta attenuation. 
Moreover, central member 22 can be a material that 
preferaoly can withstand a predetermined fraction of the 
tensile load of cable 20 Addit.onally. cable 2C has a min- 
imum bend radius of about ten centimeters or less. 
Moreover, at the oredetermined tensile ioad optical fiber 
comoonents 24 and/or cable 20 can nave a predeter- 
mined delta attenuation and a fiber strain ir the range 
of essentially about 0% to about 1 .0% more preferably 
between essentially about 0% and about 0 7% and most 
preferaoly between essentially about 0.3% and about 
0 5% 

[0022] Embod ments of the present invention induce 
laye- 25 which can include six 5200 denier glass yarns 
26 preferably counter-he : hcally strandec a-ound opti- 
ca' ■ re" cz-ccsrs 2-i Lav-rr 25 crcfer^b \ itresa^/es 
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optical performance within desirable ranges and can in- 
clude more or less than six yarns 26. More specifically 
Iayer25can ODerateto provide tensiie strengtn cushion 
ccmpressicn and impact bads cover the optica! fiber 
ccmponents24 during extrusion of jacket 28 and/or bind 
the optical fiber components 24 to inhibit relative axial 
movement. Preferably layer 25 is generally interposed 
betweer central member 22 anc jacket 23 more pref- 
erably layer 25 is generally disposed between optical 
fiber components 24 and jacket 23 Most preferably, lay- 
er 25 substantially surrourds optical fiber components 
2^. Yams 26 of layer 25 can include a helical lay length 
betweer 300 millimeters and 60C millimeters, bu; yarns 

26 can be longitudinally disposed. 

[0023] Embodiments can include space 27. prefera- 
bly, at least partially disposed between jacket 28 and 
layer 25 Space 27 operates :o allow radial movement 
of fiber optic components 24. yarns 26 and/cr laye r 25 
wher. lor example, cable 20 :s subjected to bending 
loads and/cr thermal variations Stated another way fib- 
er optic component 24. yarns 26 and/or layer 25 are 
loosely contained within jacket 28 allowing some room 
for repositioning of these components in space 27. 
Space 27 has a range of aoout 0 millimeters to about t 
m llirneter at ambient temperature at the time o f extru- 
sion and is generally uniformly distributed around the 
circumference between a outer surface of layer 25 and 
an inner surface of jacket 28 However after extrusion, 
space 27 is loosely filled by layer 25. Preferably the ra- 
dial thickness of space 27 a' the time of extrusion is 
about 0 03 millimeters to about 0.8 millimeters, more 
preferably, about 0.05 millimeters to about 0.5 millime- 
ters, most preferably about 0.2 millimerers. If space 27 
is toosmall undesirable attenuation can result wher ca- 
ble 20 issubject to bending. Cn the other hand. \ f space 

27 is too large cable 20 will not have an adequate pull- 
out force to allow tor proper installation characteristics. 
Peak pull cut force can be tested, for example, with a 
600 millimeter cable sampie. A 100 millimeter of length 
of a jacket is removed from an end the cable sample 
exposing a caole core. The jacket, free from the cable 
core, at an opposing end is secu r ed and the cab:e core 
is pulled from the cable jacket while measuring the peak 
pull-out force In general, peak pull-out force of cable 20 
is about 1 newlon or less, preferably 0.8 newtons or less, 
however pull-out forces may vary based upon specific 
cable designs 

[0024] Jacket 28 generally can provide environmental 
and/or impact protection. Jacket 28 generally surrounds 
central member 22. optical fiber components 24. layer 
25 and/or space 27 In one embodiment jacket 28 is 
formed of flamc-rcta'dant plast-cs. such as PVC. flamc- 
retardea polyethylene or low smoke zero halogen ma- 
tenals but can include other materia s for example 
polypropylene The flame resistance can be specified 
by for example UL Standard H 666 for riser-rated cables 
or by UL Standard 910 for pier urn- rat eo cables Forcre- 
at-o** cf space 27. a tube-on exfus on Drocess can be 



used to apoly jacket 28 which generally has a thickness 
range cf aoout 0.5 millimeters to about 2 0 millimeters, 
more preferably about 0.7 millimeters to about 1 .5 mil- 
limeters, most preferably abcut 0.9 mi.limeters to about 

5 1 2 mill meters 

[0025] Cable 20 can include one or more ripcords 29 
disposed between central member 22 and jacket 28. 
more preferably, disposed between optical fiber compo- 
nent(s) 24 and jacket 28. Riocord 29 allows the craft- 

10 soerson to easily remove a section of jacket 28, Adci- 
tionally. an interfacial layer 23 can be disposed between 
central member 22 and jacket 28. Interfacial layer 23 
can nclude a powder, such as a talc powder, a thin film, 
a tape, a sheet, or a water-swellable substance. Fiber 

75 optic cable 20 can have a range of outer diameters from 
about 3 millimeters and to about 1 2 millimeters or more, 
but most preferably the outer diameter is about 6 millim- 
eters 

[0026] Figure 3 illustrates the performance characler- 

20 istics of four different materials tested in the cable em- 
bodiments of Figures 1 and 2 having 50 um tight-buff- 
erec optical finer components. A dashed horizontal line 
32 represents an exemplary upper limit of an acceptable 
delta attenuation range, whicn is about 0.3 dB. Delta at- 

25 tenuation is generally a method of measuring an atten- 
uation loss of optical fibers in a cable due to stresses 
and/or strains applied to the cable while separating out 
the inherent attenuation losses in the optical fibers, con- 
nectors and/or splices In general, an optical fiber has a 

30 certain attenuation loss due to characteristics inherent 
in the optical fiber, for example, reflectivity or imperfec- 
tions in the fiber. To determine delta attenuation a base- 
line attenuation ;oss from the fiber, connectors and/or 
solices is subtracted from an attenuation loss at a par- 

25 ticular tensile stress and/or strain. By way of example, 
a 200 meter length of cable is wrapped around a set of 
mandrels and a oaseline attenuation loss is measured 
in a relaxed state, then a load is applied to the same 
cable through the mandrels to a predetermined stress 

40 and/or strain ana the attenuation loss is measured. The 
difference between these two measurements de f ines 
delta attenuation. 

[0027] Curve 34 represents the performance charac- 
teristics of aramid fibers in the cable of Figure 1 and is 

■*5 used as a benchmark for comparison purposes. Curves 
35 and 36 represent conventional glass components in 
the cable design of Figure 2. respectively, as illustrated 
curves 35 and 36 have different slopes, however both 
materials exceed the acceptable attenuation range. 

50 Curve 38 reoresents an exemplary material of the 
present invention in the cable design of Figure 2. for ex- 
ample. PR-600H as illustrated curve 38 has a slope 
greater than the slope of curve 34. nonetheless curve 
38 remains in the acceptable delta attenuation range be- 

55 low a fiber strain value of about 1 .2%. Moreover, curve 
38 has a aelta attenuation of about 0.2 d3 or less over 
the range of about 0% fiber strain to about 0 6% fiber 
s:rair ~o Oc-.te ar exemplary material. PR-735H fo' use 
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in cables of the present invention nas not been tested 
cut is beiievec to be represented by theoretical strain- 
delta attenuation curve 39 As illustrated curve 39 nas 
a slope disposed between the slope of curve 34 repre- 
senting aramid fibers, and the slope of curve 38 and re- 
mains in the acceptable attenuation range for the range 
of acceptable fiber strains It is tobe understood that the 
yarns of the present invention can have aopl catiors in 
ary f:be r optic caole and are not intended to be limited 
to the cabie designs disclosed. 
[0028] Fiber optic cable 20 is advantageous because 
for example it is a re>iabie anc low cost cable However, 
fiber optic cables according to the present invention can 
taKe various forms. As shewn in Figure 4. for example, 
fiber optic cable 40 is ano:he r embodiment of the 
present invention. As described n conjunction with the 
embodiments of Figure 2. fiber cptic cable 40 includes 
twelve optical fiber components 44. A first group 41 of 
fiber oplic components 44 includes three, light-buffered 
optical fiber components, preferably S-2 stranded, 
around a central member 42. for example a single 5200 
denier glass yarn. Interposed between first g r oup 41 of 
fiber opt:C components 44 ana a second group 43 of fib- 
er optic components 44 is a first layer 45 of yarns First 
layer 45 can include about two yarns to about ten or 
more yarns, for example six 5200 denier glass yarns, 
preferably, stranded clockwise abound first grouo 41 of 
fiber optic components 44 but can be longitudinally dis- 
posed. Second group 43 of fiber optic components 44 
includes nine tight-buffered optical fiber components, 
preferably S-Z stranded, around first layer 45 of yarns. 
A second layer 49 of yarrs. can include about two to 
about eighteen or more yarns, for example, ten 5200 
denier glass yarns, preferably stranded counter-helical- 
ly around the second group 43 of n'ber optic components 
44 but car be longitudinally disoosed. Interposec be- 
tween the second layer 49 of yarns and a jacket 48 can 
be a space 47 fo r example, about 0.2 millimeters in ra- 
dial thickness The embodiment in Figure 4 can include 
one or more npcords 50 d sposed between the central 
memoer 42 ard jacket 48 and/or an interfacial layer as 
described herein. 

Manufacture 

[0029] The manufacture of cables according to the 
present invention can be accomplisned by operation of 
exemplary extrusion tooling 10C (Figures 5-6) Extru- 
sion tooiing 1C0 is operative to extrude jacketing mate- 
rial 28 about a core 80. by way cf example, core 80 in- 
cludes a centra! member 22. at least one optical fiber 
component 24 and a layer 26 (F gu r c 6). As core 80 is 
fed into extrusion tooling 100 ('igjre 5). a jacketing 
compound e g a suitaole flame-retardan: thermoplas- 
tic is supplied unde^ suitable temperature and pressure 
cend tions to an inlet port 1 02 The jacketing compound 
is chanreled toward a die 1 04 and a tip 1 06 The jack- 



jacket 28 therearound to complete cable 20 
[0030] Figure 5 schematically shows an ex t face of 
extrusion too inc 10C witn the jacketing compound or 
melt removec fcr illustration purposes. Ir one emboci- 
5 ment of the present invention, tip 1 C6 includes an onf ice 
1 08 defined within the end potion o* tip 1 06 for receivirg 
core 8C As i! ustrated in Figure 6 core 60 can induce 
comoonents 22 24. 26 and/'o r 29 However, core 80 can 
exclude various cable components, for example central 

10 member 22 o' ripcord 29 but at a minimum core 80 in- 
cludes at least one opt ca! fiber component and at least 
one strength member. More particular y. tip 1 06 can in- 
clude a round section that generally complements core 
80. however other shapes can be employed. Tip 1C6 

'5 generally includes a diameter greater than tne respec- 
tive diameter of core 80. Die 104 includes a die orifice 
105 that defines the outer surface of jacket 28. A tube- 
on extrusion results in a jacket 28 wth a generally round 
cross-seclion providing space 27. as exemplified by the 

20 embodiment of Figure 2. In the tube-on process, the end 
of tip 1 06 is generally flush with the face of die 1 04. 
[0031] Additionally, a pressure extrusion process or a 
tubing-on plus vacuum d r aw down process can oe used 
in cable designs wncrc space 27 is not desired. In a 

25 pressure extrusion process, the end of tip 1 06 is gener- 
ally recessed from the face of die 104. Whereas in the 
tubing-on plus vacuum draw down process, the end of 
tip 1 06 is genera'ly flush with the face of die 104 In gen- 
eral, the die orifice 1 05 used for the pressure extrusion 

30 process is relatively smallerthan the die orifice 105 used 
for the tubmg-on plus vacuum draw down process. 
[0032] Many modifications and other embodiments of 
the present invention, within the scope of the appended 
claims, will become apparent to a skilled artisan. For ex- 

35 ample, a cab>e can include two to thirty-six fiber optic 
comoonents or more in a plurality of groups or a single 
group. Moreover a cable of the present invention could 
aiso be employed as a unit of a break-out cable. There- 
fore, it is to be urde r stood that the invention is rot to be 

-to limited to the specific embodiments disclosed and that 
modifications and other embodiments are intended to 
be included within the scope of the appended claims. 
Although specific terms are employee herein they are 
used in a generic ard cescriptive sense only and not for 

•*s purposes of limitation. The invention has been de- 
scribed with reference to premises cabie designs but the 
inventive concepts of the present invention are applica- 
ble to other cable types as well. 

50 

Claims 

1. A fiber optic cable ccmpnsng 

55 at least one optical fiber component 

at least one strengtn member disposed adja- 
cent to said at least one oct cal fibe r compo- 
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prising a yarn 

said yarn including a coating sys:em having a 
percentage by weight, based cn the dry weight 
of said yarn of about 2 0% or less and 
a jacket generally surounding said at least one 5 
optica! fiber component and said at least one 
strength member 

2. The fiber optic cable according to ciaim 1 said yarn 
including a coat;ng system having a nange of oer- io 
centages oy weight of about 0.3% to about 1 8% 

3. The fiber optic cable according to claim 1 said yarn 
including a coat ng system having a range of per- 
centages by weight of about 0.5% to about 1 .5%. 1 $ 

4. The fiber optic cable according to claim 1 said yarn 
including a coating system having a range of per- 
centages Oy weight of about 0.7% to about 1 0%. 

20 

5. The fiber optic cable according to claim 1 . further 
comprising a space, at the time of extrusion, inter- 
posed Oetween said a: least one strength member 
and said jacket 

25 

6. The fiber optic cable according to claim 4. said 
space naving a range of about 0.03 millimeters to 
about 0 8 millimeters. 

7. The fiber optic cable according to claim 4, said 30 
space naving a range of about 0.05 millimeters to 
about 0.5 millimeters. 

8. The fiber optic cable according to claim 4. said 
space being about 0.2 millimeters. ^ 5 

9. The fiber optic cable according to claim 1 said yarn 
further comprising a glass yarn. 

10. The fiber optic cable according to claim 1 . said at *o 
least one optical fiber component being selected 
from a tight-buffered fiber, an optical fiber ribbon or 
loose optica! fibers. 

11. The fiber optic cable according to claim 1 . said at 45 
least one optica fiber component anc said at least 
one strength member compr sing a cable core hav- 
ing a peak pull-out force of about 1 newton or less. 

12. A fiber optic cable accorcing to claim 1 . said cable 50 
further comprising an intertacial layer disposed 
within said jacket. 
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